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(54) Apparatus for controlling plastic melt flow in injection molding machines 

(57) An apparatus for controlling plastic melt flow in 
an injection molding machine comprising: a thermally 
conductive housing having a fluid flow channel sealably 
disposed in the housing, the channel having an Input 
end sealably connected to a source of flow of a plastic 
melt material and an output end for control lably deliver- 
ing the flow of plastic material to an input aperture of a 
mold cavity; an elongated pin disposed within at least a 
portion of the channel for controlling output of the flow of 
plastic melt through the output end of the channel, the 
pin having a head end and a pin end and a length 
extending between the head end and the pin end; the 
pin being slidably mounted along Its length through an 
aperture in the housing such that the pin is slidably mov- 
able through the aperture between at least one unre- 
stricted flow position and at least one restricted flow 
position; the head end of the pin extending outside the 
housing and being readily connectable to and discon- 
nectable from a pin reciprocating mechanism, the pin 
reciprocating mechanism being controllably operable to 
move the pin between an unrestricted flow position and 
a restricted flow position. 
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Description 

Background of the Invention 

[0001 1 The present invention relates to injection mold- £ 
ing machines and. in particular, to apparati for control- 
ting the flow of a plastic melt matenal through a hot 

runner which carries the plastic melt through a series of 
channels to an output aperture which is aligned with an 
input aperture of the cavity of a mold. ?c 

Summary of the Invention 

[0002] In injection molding processes, when plastic 
material is introduced into an injection molding is 
machine, it is first melted and then injected urxJer very 
high pressure through one or more enclosed channels 
of a carrier system (which may be a hot runner) which 
carry the flow of the pressurized molten plastic to the 
end(s) of the one or more channels where the plastic 2C 
melt exits the channel(s) and is injected into the cavity of 
a mold 

[0003] In normal operation of such machines, it is nec- 
essary to provide a mechanism for stopping or starting 
or otherwise controlling the rate of flow through the 25 
channels of the hot runner. A conventional hot runner 
typically comprises a solid housing comprised of a typi- 
cally thermally conductive metal material such as steel 
or poterrtially aluminum or copper and includes heat 
pipes electrical coils or other heating elements dis- 3c 
posed within, around and/or throughout the body of the 
hot runner housing for purposes of regulating the tem- 
perature of the housing, particularly so that the housing 
temperature can be maintained at an elevated tempera- 
ture at or above the melt temperature of the plastic 35 
material input into the machine. Depending on the plas- 
tic material, elevated temperatures ranging from SOC to 
750° F may be employed in order to maintain the plastic 
in molten form. The fluid flow channels typically com- 
prise bores or channels formed (e.g. drilled) within the 4C 
body of the housing or alternatively thermally conduc- 
tive pipes or tubes seated within the housing in intimate 
contact with the thermally conductive, heated housing. 
[0004] In order to regulate the flow of plastic, a valve 
pin is disposed within and through the interior length of 45 
the portion of a channel which immediately precedes 
the output or exit end of a channel. The valve pin, a rel- 
atively thin, elongated metal rod. has a head end which 
extends through the wall of the housing to its exterior 
and is connected to an actuating mechanism mounted 5c' 
on the outside surface of the housing The head end of 
the pin IS connected to an actuating mechanism also 
mounted on or to the exterior of the housing, the actuat- 
ing mechanism causing the pin to reciprocate back and 
forth within the output/exit portion of the channel 55 
between one or more flow restricted and unrestricted 
flow positions The tip end of the pin, the pin end, has an 
outer surface contour which is preferably complemen- 


tary to the contour of the inner surface of the output erxJ 
of a flow channel Typically the output end of a channel 
terminates in a rx>zzle which is sealably connected (at a 
back end of the nozzle) to the end portion of the channel 
bore the nozzle having a central bore or passage 
aligned with the bore or passage of the flow channel at 
the exit end of the channel. For purposes of discussion 
herein, the bore of a nozzle is considered as a portion of 
the overall bore or passage of a flow channel as the 
term channel or flow channel is used herein. 
[0005] The pin actuating mechanism typically com- 
prises a piston slidably mounted within a complemen- 
tary bore of a cylinder housing wherein the piston is 
controllably slidable back and forth along a predeter- 
mined distance of linear travel within the bore of the cyi- 
indei housing The length of back and forth movement 
of the piston may be controlled in a variety of conven- 
tional ways such as via hydraulic or pneumatic means 
wherein the bore of the cylinder is fluid sealed, the pis 
ton is sealably seated around its periphery on the inte- 
rior wall surface of the cylinder bore, and a gas or liquid 
is controllably input and/or withdrawn from sealed 
spaces within the sealed cylinder bore on opposing sur- 
faces of the piston so as to cause the piston to move 
back and forth within the cylinder bore by virtue of a 
pressure differential exerted on opposing surfaces of 
the piston by the fluid being input into or withdrawn from 
the sealed spaces on opposing surfaces of the piston. 
Alternatively, the movement of the piston may be con- 
trolled by conventional electromechanical means such 
as via a motor driven rod or lever which is mechanically 
interconnected to the piston to push arxJ or pull on the 
piston in a reciprocating fashion. Thus, the piston is 
controllably reciprocable between predetermined back 
and forth positions along a predetermined path, dis- 
tance or length of travel. 

[0006] As mentioned above, the elongated pin is slid- 
ably mounted in a complementary aperture extending 
through the wall of the housing of the hot runner such 
that the head end of the valve extends to the exterior of 
the housing so that the head end of the pin may be con- 
nected to the piston The pin is typically sealably 
mounted in its mounting aperture such that plastic melt 
material flowing through the channel and corrosive 
gases which form within the molten plastic is largely 
prevented from seeping through the pin mounting aper- 
ture to the exterior of the hot runner housing Although 
a variety of mechanisms have been developed to pre- 
vent molten plastic and gases present within the flow 
channel from seeping through the pin mounting aper- 
ture, such seepage inevitably occurs over the course of 
time and usage of the hot runner system 
[0007] Conventional mechanisms for connecting a 
valve pin to an actuator piston typically mount or con- 
nect the head of the pin to the piston such that the head 
of the pin IS either disposed within the sealed cylinder 
housing in which the piston is disposed and/or such that 
access to the head of the pin may only be attained by 
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disassembly of the cylinder housing itself exposing the 
sealed bore and the piston such that the head of the pin 
is exposed for removal and replacement with a new pin 
in the event of pin breakage. Examples of such prior art 
systems are shown in U.S. Patent Nos. 5.660.369 and 
5,518.393. Conventional valve pin nrK)unting systems 
also typically have a txjre extending through the entire 
length of the actuator piston or at least so far through 
the piston as to extend into the interior of the sealed 
space in the housing in which the piston is mounted. 
Such bores extending through the actuator piston pro- 
vide a passage for potential seepage of molten plastic 
or gases emanating from the flow of plastic in the chan- 
nel of the hot runner into the interior of the bore of the 
actuator which can damage various seals utilized within 
and around the piston and the actuator bore. Such actu- 
ators are not generally available from commercial ven- 
dors and must be custom made by the hot runner 
manufacturer for their peculiar use in conjunction with 
the hot runner manufacturer's equipment. 
[0008] In accordance with the present invention there- 
fore, there is provided an apparatus for controlling plas- 
tic melt flow in an injection molding machine comprising: 
a thermally conductive housing having a fluid flow chan- 
nel sealably disposed in the housing, tfie channel hav- 
ing an input end sealably connected to a source of flow 
of a plastic melt material and an output end for control- 
lably delivering the flow of plastic material to an input 
aperture of a mold cavity; an elongated pin disposed 
within at least a portion of the channel for controlling 
output of the flow of plastic melt through the output end 
of the channel, the pin having a head end and a pin end 
and a length extending between the head end and the 
pin end; the pin being slidably mounted along its length 
through an aperture in the housing such that the pin is 
slidably movable through the aperture between at least 
one unrestricted flow position and at least one restricted 
flow position; the head end of the pin extending outside 
the housing and being readily detachably connected or 
interconnected to a pin reciprocating mechanism, the 
pin reciprocating mechanism being controllably opera- 
ble to move the pin between an unrestricted flow posi- 
tion and a restricted flow position. 
[0009] PreferalDly the pin reciprocating mechanism 
has a slot for slidably receiving and retaining the head 
end within the slot, the pin reciprocating mechanism 
being readily detachably mounted on an outside surface 
of the housing such that the head end is readily slidable 
into and out of the slot upon detachment of the pin recip- 
rocating mechanism from the housing. 
[0010] The pin reciprocating mechanism typically 
comprises a piston mounted within a fluid sealed bore, 
the piston being controllably movable between a first 
and a second position within the sealed bore, the piston 
having or being interconnected to a pin mount having a 
slot for slidably receiving and retaining the pin head. 
The pin reciprocating mechanism is preferably readily 
detachak)ly mounted on the outside of the housing such 


that the pin head is readily slidable into and out of the 
slot upon detachment. 

[001 1 ] The piston may have a stem portion extending 
outside the sealed bore, or be interconnected to a pin 

5 mount disposed outside the sealed bore, wherein the 
stem portion or the pin mount has a mechanism for 
readily attaching to and detaching from the pin head. 
[0012] The pin end of the pin typically has an outside 
surface having a selected contour (for example, straight 

10 cylindrical, tapered, curved, pointed, elliptical, etc.) and 
the output end of the channel has an inner receiving 
surface which is complementary to the selected contour 
of the outside surface of the pin end, the outside surface 
of the pin erxJ mating with the inner receiving surface of 

15 the output end of the channel in at least one fluid flow 
restriction position of the pin such that the flow of plastic 
melt material through the output end is prevented. 

Brief Description of the Drawings 

20 

[0013] The accompanying drawings depict examples 
of embodiments of the present invention and other 
explanatory information wtierein: 

25 Fig. 1 is a side cross-sectional view of an embodi- 
ment of the invention where an actuator having a 
pin is interconnected to a piston and shows the 
actuator mounted on the exterior of a hot runner 
housing with the head of the valve flow control pin 

30 mounted on or to a mounting assembly which is 
interconnected to the piston of the actuator. The 
valve flow control pin shown in Fig 1 is reciprocable 
throughout a portion of the interior of a hot runner 
plastic melt f bw channel at the exit end of the chan- 

35 nel. Fig. 1 also showing the piston and valve pin in 
an extended, channel flow restriction position; 
Fig. 2 is a top cross-sectional view along lines 2-2 
of the Fig., 1 actuator and pin mounting assemfcjiy 
components showing the relative locations of a slot 

40 for receiving the head of the pin and various bolt 
connections between components of the Fig. 1 
apparatus; 

Fig. 3 is a more detailed side cross-sectional view 
above lines 3-3 (shown in Fig. 2) showing the Fig. 1 
45 piston, valve pin and associated pin mounting 
assembly components in a retracted, channel flow 
unrestricted position; 

Fig. 4 is an isometric exploded view of the actuator, 
pin and pin mounting assembly components of the 

50 Fig. 1 apparatus; 

Fig 5 is a side cross -sectional view of a conven- 
tional prior art actuator/flow control valve pin appa- 
ratus showing the pin extending entirely through the 
piston arxj the head of the pin mounted inside the 

55 kx)re or cylindrical well of the actuator; 

Fig 6 is a side cross- sectional view of another 
embodiment of the invention showing the head of a 
value flow control pin being mounted directly on or 
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to an extension of the piston component of the actu- 
ator, 

Fig. 7 is a perspective exploded view of the Fig. 6 
apparatus; 

Fig. 8 IS a side cross-sectional close-up view of the 
tip end of the plastic flow channel shown in Fig 6 
showing the details of the disposition of the tip end 
of the pin within the tip of the exit end of the flow 
channel, the pin essentially closing or sealing off 
the tip of the exit end of the flow channel such that 
plastic flow IS stopped/restricted from exiting the 
channel. 

Detailed Description of the Invention 

[0014] The following description makes relerence to 
exemplary embodiments of the invention as shown in 
the figures. 

[0015] Fig 1 shows an apparatus according to the 
invention showing a value pin actuator 10 being readily 
detachably mounted on an outside surface of a hot run- 
ner manifold 20 via a pair of bolts 30, Figs. 3. 4. which 
extend through the body of the actuator housing 40, a 
stand-off sleeve 50 a mounting plate 55 into the mani- 
fold 20 as shown best in Figs 3.4 The head ends 35 of 
the mounting bolts 30 are readily accessjt:>le from the 
top o1 the actuator 10 as shown in Fig. 3 such that the 
bolts may be readily screwed and unscrewed by the 
user to readily attach and detach the actuator to end 1 0 
from the manifold at will 

[001 6] In the embodiment shown in Figs 1 -4, an inter- 
mediate assembly of pin mounting components 60. 70. 
80 are provided for purposes of interconnecting the 
head 91 of a valve pin 90 to some portion (such as stem 
105) of the piston 100 of the actuator 10 which is dis- 
posed or extends outside the fluid sealed bore 110 
within which the piston 100 is slidably mounted In the 
embodiment shown in Figs. 6. 7, the head 391 of the 
valve pin 390 is connected directly to an integral stem 
portion 305 of the piston 300. 

[001 7] As shown in Fig. i , the valve pin 90 is slidably 
mounted in the central aperture of a valve seal bushing 
120 which IS screwably fixed within a complementary 
bore provided in the top surface 21 of the manifold The 
pin 90 further extends through a complementary bore 
22 drilled through the body of the manifold in a position 
and disposition such that the axis of the pin 90 is aligned 
along the axis of the distal length of a runner or channel 
130 through which a flow of hot molten plastic 135 is 
being input under very high pressure in the direction 
136 

[001 8] The very distal end of the runner or flow chan- 
nel 130 terminates in a nozzle having a two piece tip 
140 having a central bore communicating with the pas- 
sage of the runner 130 The tip end of nozzle 140 com- 
prises an outer piece 145 and an inner piece 146. Fig 
1 At the tip end of the inner tip piece 146 of the nozzle 
140, the central bore of the inner piece 146 of the nozzle 


1 40 terminates in a small aperture which communicates 
with the part cavity 150 of a cooled mold 160. 161. As 
shown in Fig. 1. the piston 100 of actuator 10 is in a 
downward flow restriction position wherein the tip or pin 
5 end 92 of valve pin 90 is closing off the aperture 148 at 
the tip end of nozzle 140 such that the injected plastic 
melt flow 135 is prevented from exiting the aperture at 
the tip end 148 of nozzle 140 

[0019] In Fig 3, the piston 100 is shown in an 

10 upwardly 98 retracted or unrestncted flow position 
wherein the tip end 92 of the valve pin 90 is backwardly 
withdrawn out of the nozzle tip aperture 148 such that 
the melt 1 35 may flow 1 36 through the aperture 1 48 Into 
mold cavity 150 

15 [0020] As shown in Fig, 1 , the actuator 10 is provided 
with flud (pneumatic or hydraulic) input/output ports 
1 62. 1 63 which are sealably connected to fluid transport 
tubes 160, 161 which are in turn connected to a control- 
labiy pumped source of fluid 165 which inputs/outputs 

2c fluid to and from the sealed spaces above 111 and 
below 112 the upper and lower surfaces of the piston 
head 101 such that the piston 100 may be control lably 
moved in a reciprocating fashion between restricted 
flow. Fig 1. and unrestricted flow. Fig 3. positions The 

25 actuator 10 comprises a cylinder housing 40 having a 
central bore 1 10 in which the piston head 101 is slidably 
mounted around its perimeter surlace. As shown, the 
bore 1 1 0 is sealed off by a series of seals such as upper 
plug 170 and its associated O-ring seal 171 and lower 

3C plug 1 80 and its associated O-ring seals 181 . An O-ring 
seal 107 around the perimeter of piston head 101 ena- 
bles the fluid input/output to and from ports 162. 163 to 
remain within sealed chambers 111, 112 and thus cre- 
ate an effective pressure differential between the upper 

35 and lower surfaces of piston head 101 as desired via 
controlled fluid pumping source 165. As shown in Figs. 
1, 3 the upper 170 arxJ lower 180 plugs act as stops 
against which the upper and lower surfaces of the piston 
head 101 engage thus defining two precise upper and 

40 lower (or back and forth) reciprocal positions by which 
the precise length of the pin 90 may be selected for pur- 
poses of closing off the tip end aperture 148 of the noz- 
zle 140 with the tip or pin end 92 of the pin 90 by the 
mating of the outside surface of the pin end 92 with the 

45 inside surface of the node aperture 1 48 which leads into 
cavity 150 

[0021 ] In the Figs. 1 -4 embodiment, the pin head 91 is 
laterally slidable into an upper slot or groove 85 formed 
within receiving plate 80 while the pin 90 is laterally sli- 

50 dable through a lower slot 84 which is narrower m width 
than the diameter of the pin head 91 such that the pin 
head 9i cannot axially fit through the lower slot 84 A 
retaining plate 70 and adapter plate 60 are affixed over 
slot 85 via bolts 35 such that the pin head 91 , once slid 

55 laterally into slot 85. is axially retained in the slot 85 The 
pin head 91 can be slid into slot 85 when bolts 30 are 
unscrewed out of engagement with their complemen- 
tary threaded apertures provided in mounting plate 55. 


4 


7 


EP 0 920 970 A1 


8 


Fig. 3. such that the actuator 10 and subassembly of 
plates 60, 70. 80 is movable by hand. Once the pin head 
91 is slid into slot 85 and the assembly shown in Fig. 4 
is bolted down as shown in Figs. 1 , 3, the pin head 91 is 
laterally and axially fixed or retained within slot 85. As 
mentioned above, the entire assembly of the actuator 
10 and pin mount components 60, 70, 80 and their 
associated bolts 35. 68 and slide posts 65 are readily 
detachable via the unscrewing of bolts 30 only, which 
upon detachment, rerKlers the sliding of the pin head 91 
out of slot 85 immediately possible. 
[0022] As shown in Figs 1,3,4 mounting plate 55 is 
fixedly attachable to the top surface 21 of manifold 20 
via boHts 56. Receiving plate 80 is fixedly attachable to 
retaining plate 70 and adapter plate 60 via bolts 35. 
Adapter plate 60 is fixedly attachat^le to piston stem 1 05 
via bolt 68 and adapter plate 60 is laterally fixed relative 
to housing 40, via slide posts 65 which are slidably 
receivable within complementary guide apertures 69. 
Figs. 3. 4. 

[0023] As the assembly just described shows, the pin 
head 91 is received and retained outside the area or vol- 
ume of the interior of the sealed bore 1 10 and/or the pis- 
ton 100. And. the pin 90 is readily replaceable (in the 
event of wear or breakage) by simply detaching the 
entire assembly 10. 60. 70. 80 via detachment of bolts 
30. 

[0024] Prior apparatuses and methods for mounting 
valve pins which control plastic melt flow required disas- 
semt)ly of the housing of the actuator itself in order to 
obtain access to the pin head. For example, as shown in 
the prior art example of Fig. 5, the pin head 700 is 
mounted within the interior of the sealed bore 71 0 of the 
actuator 720. In order to get access to the pin head 700, 
the top plate 730 of the housing of the actuator 720 
must be disconnected and the piston 740 itself must be 
disassembled. The fact that the length of the pin 750 
extends through the piston 740 and into or near the vol- 
ume of the sealed bore 710 allows hot gases and/or 
molten plastic 770 emanating from the pressurized 
plastic melt flow 760 to possibly invade the interior of the 
sealed bore 710 and thus possibly degrade the various 
seals such as seal 780 which are necessary for main- 
taining the necessary operational pressure differentials 
within the chambers above and below the piston head 
740. 

[0025] Figs 6. 7 show another embodiment of the 
invention wherein the pin mounting mechanism is pro- 
vided within an integral extension, the stem 305. of the 
piston 300. As shown, an actuator 600 comprising a 
housing 500, a piston 300 slidably disposed within a 
sealed bore 306, a plug 307 and fluid inlet/outlet ports 
510, 51 1 is mounted on a mounting plate 320 which is, 
in turn, attached via bolts 330 to the top surface 340 of 
the manifold 345 which contains the hot runner of an 
injection molding machine. The actuator housing 500 is 
readily attachable to and detachable from the mounting 
plate 320 via bolts 350. the heads of which (not shown) 


are readily accessible from the top 355 of the actuator 
housing 500 for manual screwing and unscrewing of the 
bolts 350. 

[0026] As shown in Fig. 7, the distal end of the piston 
5 stem 305 has a pin head slot receiving and retaining 
mechanism 384, 385 machined into the stem 305 itself. 
The head 391 of valve F>in 390 is laterally slidaWe into 
complementary slot 385 and the pin 390 is simultane- 
ously laterally slidable into slot 384 when the actuator 
10 600 is in its detached state as shown in Fig. 7. Once the 
pin head 391 is inserted within slot 385. the pin head 
391 is axially fixed within the slot 385 and when the 
actuator 600 is fully attached to the mounting plate 320 
via bolts 350 as shown in Fig. 6. the pin head 391 is 
15 kx)th laterally and axially fixed In position for statsle 
reciprocal up and down movement together with recip- 
rocal up and down movement of the piston 300 within 
sealed bore 306 

[0027] As shown in Fig. 6. the actuator housing 500 is 

20 mounted a selected distance above plate 320 via spac- 
ers 360. The pin 390 extends through and is slidably 
mounted in a valve seal bushing 366 and a bore 365 in 
the manifold such that the axis of the pin 390 is aligned 
with the axis of the output distal length 370 of the runner 

25 or channel 380 In the same manner, as in the above 
described Fig. 1 -4 embodiment, the pin 390 is movable 
axially between a restricted flow position (as shown in 
Figs. 6.8) and an unrestricted flow position (not shown) 
where the tip or pin end 520 of the pin 390 is displaced 

30 upwardly out of insertion within the output aperture 530 
of the inner nozzle piece 540 which exits into the part 
cavity 560 of mold 570, 571. Reciprocal movement of 
pin 390 is controMably effected via pumped fluid source 
515 which is sealably connected to inlet/outlet ports 

35 510. 51 1 via lines 517. 518 so as to enable piston 300 
to be reciprocated between up and down, unrestricted 
f bw and restricted flow positions within sealed bore 306 
in the same manner as described above whereby pres- 
sure differentials are controllably created in fluid sealed 

40 Chambers above and below piston head 301 via seala- 
iDle engagement of O-ring seal 302 with the interior wall 
surface of bore 306 

[0028] As shown in Fig. 8, the tip end 520 of pin 390 
is in a position wherein the output aperture 530 of noz- 
45 zle 540, 550 is completely closed off via the mating of 
the outside surface of tip 520 with the inside surface of 
inner nozzle piece 540 such that the injected plastic 
melt flow 381 through aperture 530 is prevented 
[0029] As shown in Figs. 6, 7. the connection or inter- 
so connection of pin head 391 to stem 305 via the distally 
disposed receiving and retaining slots 384. 385 enables 
the user to obtain ready access to slots 384. 385 and to 
readily remove or insert a pin head into and out of slots 
384. 385 without having to disassemble the actuator 
55 housing 500 or otherwise obtain access to or expose 
the bore 306. In addition, slots 384, 385 do not extend 
and/or are not disposed at any time within the volume or 
area of the sealed bore 306 during reciprocation of pis- 
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ton 300 within tx)fe 306 such that hot gases or molten 
plastic which may emanate through valve bushing 366 
during operation of the injection molding machine or hot 
runner 380 will not be able to invade the interior of bore 
306 as a resutt of the pin head 391 connection to the 
piston 300 

[0030] It will be understood that various modifications 
may be made to the embodiments disclosed herein 
Therefore, the above description should not be con- 
strued as limiting, but merely as exemplifications of pre- 
ferred embodiments. Those skilled in the art wilt 
envision other modifications within the scope spirit of 
the invention 

Claims 

1. Apparatus for controlling plastic melt fbw in an 
injection molding machine comprising: 

a thermally conductive housing having a fluid 
flow channel sealably disposed in the housing 
the channel having an input end sealably con- 
nected to a source of flow of a plastic melt 
material and an output end for controllably 
delivering the flow of plastic material to an input 
aperture of a mold cavity; 
an elongated pin disposed within at least a por- 
tion of the channel for controlling output of the 
flow of plastic melt through the output end of 
the channel, the pin having a head end and a 
pin end and a length extending between the 
head end and the pin end; 
the pin being slidably mounted along its length 
through an aperture in the housing such that 
the pin is slidably movable through the aperture 
between at least one unrestricted flow position 
and at least one restricted flow position; 
the head end of the pin extending outside the 
housing and being readily connectable to and 
disconnectaWe from a pin reciprocating mech- 
anism the pin reciprocating mechanism being 
controllably operable to move the pin between 
an unrestricted flow position and a restricted 
flow position. 

2. The apparatus of claim 1 wherein the pin recipro- 
cating mechanism has a slot for slidably receiving 
and retaining the head end within the slot, the pin 
reciprocating mechanism being readily detachably 
mounted on an outside surface of the housing such 
that the head end is readily slidable into and out of 
the slot upon detachment of the pin reciprocating 
mechanism from the housing 

3. The apparatus of claim 1 wherein the pin recipro- 
cating mechanism comprises a piston mounted 
within a fluid sealed bore, the piston being control- 
lably movable between a first and a second position 


10 

within the sealed bore, the piston having or being 
interconnected to a pin mount having a slot for slid- 
ably receiving and retaining the pin head 

5 4. The apparatus of claim 3 wherein the pin recipro- 
cating mechanism is readily detachably mounted 
on the outside of the housing such that the pin head 
IS readily slidable into and out of the slot upon 
detachment 

10 

5. The apparatus of claim 1 wherein the pin recipro- 
cating mechanism comprises a piston mounted 
within a fluid sealed bore, the piston being control- 
lably movable between a first and a second position 

15 within the sealed bore, the piston having a stem 

portion extending outside the sealed bore or being 
interconnected to a pin mount disposed outside the 
sealed bore, wherein the stem portion or the pin 
mount has a mechanism for readily attaching to and 

2C detaching from the pin head 

6. The apparatus of claim 5 wherein the mechanism 
for readily attaching to and detaching from the pin 
comprises a slot which slidably receives and retain 

25 the head end of the pin 

7. The apparatus of claim 1 . wherein the pin erxl of the 
pin has an outside surface having a selected con- 
tour and the output end of the channel has an inner 

30 receiving surface which is complementary to the 

selected contour of the outside surface of the pin 
end. the outside surface of the pin end mating with 
the inner receiving surface of the output end of the 
channel in at least one fluid flow restriction position 

35 of the pin such that the flow of plastic melt material 
through the output end is prevented. 
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